Pharmacogenetics of methotrexate: toxicity among marrow transplantation patients varies with the methylenetetrahydrofolate reductase C677T polymorphism.
This study investigated whether a polymorphism in the 5,10-methylenetetrahydrofolate reductase (MTHFR) gene (C677T) modifies responses to methotrexate (MTX) in patients undergoing bone marrow transplantation. About 10% to 12% of the population carry the MTHFR TT genotype (enzyme activity, 30% of wild type [CC]). Patients (n = 220) with chronic myelogenous leukemia underwent marrow allografts and were given a short course of MTX. MTX toxicity measures included the oral mucositis index (OMI), speed of engraftment (platelet and granulocyte counts), and bilirubin. Patients with lower MTHFR activity (TT genotype) had 36% higher mean OMI during days 1 to 18 (+5.7, P =.046) and 20% higher OMI between days 6 and 12 (+3.8, P =.27). Platelet counts recovered more slowly among patients with the TT genotype compared to wild type (24% slower recovery to 10 000 platelets/microL, P =.23; 34% slower to 20 000/microL, P =.08). Patients with decreased MTHFR activity appear at risk of higher MTX toxicity. Because of the high prevalence of the TT genotype, these results may have implications for MTX dosage.